We study the J/ψ pair production issue at the Fermilab Tevatron Run II with the center-of-mass energy √ s = 1.96 TeV. Both the color-singlet and -octet production mechanisms are considered.
The Tevatron [1, 2] Run II with the center-of-mass energy √ s = 1.96 TeV is a good platform for the study of the heavy quark mesons. In this brief report, we reevaluate the J/ψ pair production rate at the Tevatron in the framework of non-relativistic chromodynamics (NRQCD) [3] . In the color-singlet model, the partonic subprocesses start at order α 4 s , which include g + g → J/ψ + J/ψ and q +q → J/ψ + J/ψ. Intuitively, the latter, the quarkantiquark annihilation process, contributes less than the former at the Tevatron, hence in the following analysis we mainly focus on the gluon-gluon process as shown in Figure 1 The differential cross section for J/ψ pair hadroproduction reads dσ dp
where f a/p and f b/p denote the parton densities in proton or antiproton; y 1 , y 2 are the rapidity of the two produced J/ψs. The partonic scattering process, the gluon-gluon to polarized and unpolarized J/ψ pair differential cross section dσ dt
, can be calculated in the standard method, which had been performed before in Refs. [4, 5] , and we confirm the analytic result.
In NRQCD, the color-octet scheme is guaranteed [6] . For the J/ψ pair production process, the typical Feynman diagrams are shown in Figure 1 . Part of it, the lower two ones in CO mechanism, the fragmentation processes, in the figure was evaluated in Ref. [7] . In this work, we consider not only the J/ψ pair in configuration of |cc
1 ]gg , though the latter contributes less in the end. 
With the above formulas and inputs, one can readily obtain the polarized J/ψ pair production cross section at the Tevatron. In the numerical calculation, the parton distribution of CTEQ5L [8] is used. The integrated cross section σ(p p → J/ψJ/ψ) with various p T lower bounds is presented in Table I for the CS and CO production schemes respectively, where the the branching fraction of B(J/ψ → µ + µ − ) = 0.0597 is taken into account.
The spectra of double-J/ψ exclusive production as a function of transverse momentum p T are illustrated in Figures 2 and 3 . Figure 2 shows that at large p T , in the CS scheme the contribution from ⊥⊥ case dominates the process, while in the CO case, the ⊥⊥ dominates the process in all p T region. Figure 3 indicates that the conventional CS production scheme dominates over the CO one in relatively low-p T region, while p T < 8 GeV. In conclusion, we evaluate the J/ψ pair production at the Fermilab Tevatron Run II energy. With the luminosity of ∼ 5 fb −1 , we find that there is a large number of J/ψ pair events produced there. Imposing a low transverse momentum cut of 7 GeV, the observed data should come only from the CO mechanism, and the detection efficiency be 10% or lower. In all, it is very hopeful to observe the J/ψ pair production process in the Tevatron II experiments, and even to check the charmonium production mechanism through it.
